3 1 or high artificial florivory, or left un-touched as control. We counted the number of pollen grains 3 2 deposited on each of the three stigmas as a measure of pollinator visitation. In the second 3 3 experiment, three flowers of the same plant received low, high, or no artificial florivory and were 3 4 further recorded for fruit and seed production. In 2016, high artificial florivory revealed lower 3 5 number of pollen grains on stigmas of Iris atropurpurea, but in 2017 there was no difference.
. Flowers of the Royal Irises grow singly on a stem, 1 0 2 but a plant (genet) comprises one to hundreds of stems (ramets) in a well-defined patch. Flowers petal (standard and fall, respectively), and one petaloid style, curved above the fall to create a 1 0 5 tunnel where the reproductive organs reside (Fig. 1) . The three stigmas, located at the top of the 1 0 6 entrance of each of the pollination tunnels. Pollen is deposited on stigmas by bees that move 1 0 7 among flowers as they seek shelter (Sapir et al., 2005) . The three style lobes are merged at the 1 0 8 base to form one united style. A previous study showed that pollinating one style is sufficient to 1 0 9 produce seeds in all three carpels in the ovary (Watts et al., 2013) , thus, although each 1 1 0 pollination tunnel functions as a single ecological unit of pollination, pollinator visit in one 1 1 1 tunnel affects the fitness of the whole flower. All the species are self-incompatible and require 1 1 2 pollination to set fruits (Sapir et al., 2005) . During a survey in the year 2015 and also based on previous observations we found that the 1 2 0 Royal Irises are eaten by various florivores, from snails and true bugs to grasshoppers, birds and 1 2 1 goats, and the intensity of damage ranges from a few superficial scratches or poke marks, to observations, it appears that all flower parts are potentially eaten, including tepals, the petaloid 1 2 4 style, anthers and ovaries. While damage to reproductive organs may obviously reduce fitness 1 2 5 directly, we asked whether florivory of the advertising floral parts affects fitness indirectly 1 2 6 through reduced attraction to pollinators. In order to estimate the effect of florivory on pollinator 1 2 7 visitation and pollination success, we manipulated the flowers to simulate two levels of florivory, i.e., high (more than 50% damage) and low (10-30% damage), and compared them to control 1 2 9 flowers without damage. We asked the following questions: (1) Does florivory affect pollinator
(2) Does florivory affect fruit set and seed set? We used pollen deposition on the 
Florivory manipulations and effect on pollination -
To study the effect of florivory on pollen deposition, a single bud in a genet was bagged with 1 6 9 a cloth bag and upon anthesis the bag was removed and each flower unit was given one of three 1 7 0 treatments. In each treatment, the fall treated was paired with the standard in the opposite side of effect of such design is that the flower's symmetry is changed. However, this design is 1 7 5
advantageous because it enables to control for differences among flowers in, e.g., size of the -the lower petal and its opposite upper petal were manually damaged up to 50% or more of their 1 7 8 area, pierced by an awl of 6-8 mm in diameter. Low damage -10-30% of the petals' area were 1 7 9
pierced using awl. The third pair of petals was left un-touched as control (Fig. 2) . To control for the possible effect of the contact between the metal awl and the flower the awl 1 8 9 was rubbed on the petal surface in the control treatments. In addition, because damaging the 1 9 0 petals required holding a layer of tissue paper against the awl, we also gently rubbed tissue paper 1 9 1 under the surface of the petal in the control treatment. Note that florivory was done on the petals 1 9 2 and not on the pollination tunnel, to explicitly address the hypothesis that change in visual the stem of the flower was coated with a layer of double sided sticky paper tape, as well as a 1 9 6 layer of Petroleum jelly (Vaseline). Occasionally we found insects trapped on the Vaseline layer, 1 9 7 and in some rare cases, we found florivores that passed this barrier mainly because the sticky
tape lost its stickiness owing to sand in the air that got stuck to the tape. Flowers found to be 1 9 9 damaged naturally (mostly by flying insects, snails, or mammals) were discarded in order to 2 0 0 account for the effect of controlled artificial florivory only. the stigma with pollen was washed until there was no remaining pollen in alcohol. This was to 2 0 6 ensure that pollen was not lost due to the protocol followed.Pollen grains were stained using a 2 0 7
drop of basic fucshin (Calberla's stain). Each stigma was then dissected in a drop 70% aqueous stigma was counted under dissecting microscope (WILD Heerbrugg Switzerland M5-72558). the three flowers was randomly assigned to one of the florivory treatments described above, i.e., petrana. Fruits were kept in paper bags at room temperature until seed maturation. Fitness was 2 2 4
recorded as presence or absence of a fruit (binomial data), and as the number of viable seeds 2 2 5 (count data). interface. Because each stigma is not independent of the other two stigmas of the same flower, with binomial distribution errors for fruits and GLM with quasi-Poisson distribution errors for 2 3 7 seeds. P=0.024), but the difference in number of pollen grains between high and low damage was not 2 4 8 significant (P=0.115; Fig. 3 A) . In 2017 higher number of pollen grains was deposited on 2 4 9 stigmas overall, but with no differences among treatments (P=0.65; Fig. 3 B) .
In I. petrana, 66 and 49 flowers were manipulated in 2016 and 2017, respectively. All stigmas 2 5 1 received pollen grains in 2016, but in 2017, 51 (34%) did not receive any pollen grain. Number of pollen grains deposited on the stigmas was an order of magnitude larger than in I.
2 5 3 atropurpurea in 2016 ( Fig. 3 A) , but in 2017 number of pollen grains was slightly less than in I.
2 5 4 atropurpurea (Fig. 3 B) .No significant treatment effect was found in 2016 (F 2,195 =0.60, P=0.242; 2 5 5 Fig. 3 A) . In 2017, however, we found significant higher number of pollen grains deposited on 2 5 6 stigmas in flower units that manipulated in the low florivory treatment, compared to high 2 5 7 florivory and control treatments (Contract analysis: P<0.001; Fig. 3 B) . In Iris lortetii, 11 flowers were manipulated in 2016. As in I. petrana in 2016, all stigmas 2 5 9
received pollen and stigmas in units treated by high artificial florivory received pollen grains in a 2 6 0 similar level as the control, untreated units, both higher than medium artificial florivory 2 6 1 treatment ( Fig. 3 A) . However, this difference was not significant as well (F 2,30 =0.914, P=0.412). each stigma by the mean number of pollen grains in all three stigmas of the same flower. visitations. Treatment did not affect either fruit-set or number of seeds (F 2,75 =0.69, P=0.501, and 2 7 4 F 2,8 =0.26, P=0.774, respectively; Fig. 4 A and C) . In both analyses flower size did not affect included in the experiment, of which four were damaged. Of the remaining 120 flowers, 23 2 7 7 flowers set fruits. As in 2016, no effect of the treatment was found, neither on fruit-set, nor on number of seeds (F 2, 116 =0.37, P=0.695, and F 2, 19 =0.95, P=0.404, respectively; Fig. 4 B and D) . Similar to 2016, flower size as covariate did not affect fruit-set or seed-set (P=0.188 and 2 8 0 P=0.857, respectively). fruits. Flower length (before treatment) significantly affected fruit set (F 1,98 =5.09, P=0.026), but 2 9 0 with no significant interaction with treatment (F 2,96 =0.26, P=0.770). Although control flowers 2 9 1 produced almost twice fraction of fruits compared to florivory treatment (34% vs. 18%; contrasts 2 9 2 analysis: P=0.022; Figure 4 A), this difference was not significant when controlled for flower 2 9 3 size (F 2,98 =1.89, P=0.156). Number of seeds was not affected by treatment (F 2,98 =1.89, P=0.156, 2 9 4 n=31; Fig. 4 C) . Flower size did not affect seed-set (F 1,26 =1.23, P=0.278) . In 2017, only six 2 9 5 flowers were eaten or not found, out of 188 flowers treated. As in 2016, no effect of the 2 9 6 treatment was found, neither on fruit-set, nor on number of seeds (F 2,133 =1.64, P=0.199, and 2 9 7 F 2,29 =0.72, P=0.495, respectively; Fig. 4 B, D) . As opposed to 2016, flower size as covariate did not affect fruit-set but did affect seed-set (P=0.472 and P<0.001, respectively). No interaction 2 9 9 was found between flower size and florivory treatment in their effect on seed-set (P=0.463).
0 0
In the two sites of Iris lortetii, 61 out of 62 flowers treated (12 in Avivim and 50 in Malkiya) 3 0 1 were found at the end of the season and included in the analyses. No significant difference was 3 0 2 found among treatments (F 2,57 =0.21, P=0.811; Fig. 4 A) . Flower size affected fruit-set 3 0 3 (F 1,57 =4.42, P=0.40). Number of seeds was not significantly affected by treatment (F 2,12 =0.37, 3 0 4 P=0.698; Fig. 4 C) , and neither by flower size (F 1,12 =0.92, P=0.356) . Florivory, the damage herbivores cause to floral organs, can affect fitness either directly by 3 0 8 consuming pollen or ovules or by physiological costs, or indirectly, by reducing plant attraction 3 0 9 signal for the pollinators (Burgess, 1991; McCall and Irwin, 2006) . Here we tested for both direct 3 1 0 and indirect effects of florivory on fitness by executing artificial florivory and measuring both 3 1 1 fitness and pollination success. Our results do not fully support the hypothesis that florivory 3 1 2 affects pollination success in the Royal Irises either directly or indirectly. Instead, we show that 3 1 3 artificial damage to reproductive tissues in three species of the royal irises had inconsistent effect 3 1 4 on pollen deposition, but no effect on fitness (Fig. 3, 4) . Florivory has small effect on pollinators' behavior, but no overall effect on fitness. Limited 3 1 6 cost in reducing pollinator's services, no effect on fruit/seed-set. Adapted against florivory? While numerous studies are concerned with the effect of florivory on plant fitness, controlled, attacked by florivores (e.g., Meindl et al., 2013; Ruane et al., 2014; Eliyahu et al., 2015) or used 3 2 0 experimental florivore removal or prevention (e.g., Krupnick et al., 1999; Theis and Adler, 2012;  3 2 1
